To study nerve degeneration and regeneration the peroneal nerve of the rabbi t is a rewarding experimental model. T he access to the nerve should be as atraum at ic as possible and no muscular tissue should be incised or transected in order to lower postoperative morbidity and enhance the welfare of the animals. Given such conditions it is not possible to expose the undistributed proximal and central parts of the peroneal nerve from the intervertebral notch to its passage through the lateral head of the gastroc nemius muscle by a single approach, but rather a two-level incision is required. Such an approach to the peroneal nerve was carried out on 24 New Zealand White rabbits. T he amount of postoperative pain was estim at ed by the rabbits social and feeding behaviour. T he observed overall im pairm ent was impressively low. T his approach has been shown to be bene®cial for the animals, and is atraum at ic and should be strongly recommended.
T he nerves of the hind legs of rabbits are extremely well-suited to experimental studies on nerve degeneration and regeneration. One of the main reasons is that the tibial, peroneal and sural divisions of the sciati c nerve can be easily separated almost to the top of the thigh. Yet, after interruption of all three divisions concurrently, rabbits always develop severe sores on the hock and foot which often lead to serious infection (Gutmann e t a l. 1942) . T his devastating drawbac k can be almost completely avoided if at least the sural nerve is left intact, since this nerve carries sensory ®bres from the region of the hock.
Given the choice of operating on the tibial or the peroneal nerve, the peroneal nerve is undoubtedly preferable as the area of sensory im pairm ent is exclusively on the cranial surface of the shank and the dorsal surface of the foot (Baron e e t a l. 1973), which do not include a weight-bearin g area. Additionally, the muscular impairment is much more discrete, not interfering grossly with the pattern of gai t, and thus enhancing postoperative well-being.
T he peroneal nerve arises from the ansa lumbalis VIII, as the cranial part of the sciatic nerve which appears laterally in the sciatic notch. It extends distally through the thigh, lying on the lat eral surfaces of the adduc tor major and longus muscles. In the proximal portion of the thigh the chief branches, the tibial and the peroneal nerve, are easy to distinguish, although they are closely associated as far as the sti¯e region. Further distal , the peroneal nerve lies between the insertion of the biceps and the lateral head of the gast rocnemius muscle. It perforates the cranial portion of the lateral head of the gast rocnemius muscle and the fused heads of the peroneus tertius and the¯exor digitorum longus muscle. T hen it distributes branches to the tibialis cranialis, the extensor digitorum longus and the peroneal muscles (Krause 1868 , Crai gie 1969 . For experimental surgery the undistributed part of the peroneal nerve, from its exit from the intervertebral notch to the entrance into the lateral head of the gast rocnemius, is of major importance and this part of the nerve is alluded to in the following study. Access to the peroneal nerve should be easy, nearly bloodless and does not transect any of the surrounding muscles. Division of any muscle tissue is painful, worrying for animals and can interfere with the clinical judgment of neural lesions in the hind leg. As the approaches already described were not suitable for the exposure of the nerves, we had to look for a modi®cation. Given these conditi ons we examined all possible approaches to the peroneal nerve and developed an algorithm for the best possible access to different, experimentally im portant segments of the nerve and to the nerve as a whole.
Material and methods

Anim a ls
Twenty-four adult , female New Zealand White rabbits with a mean weight of 4.0 kg 0.3 kg and a conventional microbiological status were chosen for the experiments. T he animals used were part of a comprehensive experimental study on peroneal nerve regeneration. T hey were maintained in a central animal care facility under conventional optimal hygienic conditions and controlled environmental conditions. T hey were housed in groups of ®ve in structured light grey plastic cages (Tecniplast, 6000 cm 2 each), set ®ve in a row. T he side walls of the cages contai ned sliding doors that were kept open. T he cages were further equipped with perforated plastic¯oors and a hiding place for the anim als to retreat to. T he anim als received rabbit chow (Kliba), fresh vegetables in limited amounts and water a d lib itum , along with pieces of wood for them to gnaw on. Environmental conditions in the room were: temperature 21 C 0.5 C, relative humidity 50±70% and air exchange rate of 10 room volumes=h. T he light=dark cycle was 12 =12 h, with arti®cial light from 06:30 to 18:30 h in addition to the normal dayl ight. During the day phase a radio music programme was played in the anim al room.
All surgical procedures were completed in accordance with the National Institute of Health guidelines and in accordance with the Swiss anim al protection laws (perm it number 183 =99 ) for the use of laboratory animals for research purposes.
T he rabbits were given a premedicat ion with ketam ine 65 mg=kg (Gra Èub) and xylazine 4 mg=kg i.m. (Bayer) before oral intubation. Anaesthesia was induced with propofol 4 mg=kg i.v. (Abbot t) and maintained with iso¯urane (Abbott ), O 2 and N 2 O whilst the animals were breathi ng spontaneously. For peri-and postoperative analgesia, buprenorphine 0.01±0.05 mg=kg i.m. (Reckitt & Colman) was administered, and a prophylactic antibiotic of sulfadoxi n/ trimethoprim solution 24% , 20 =4 mg=kg i.m. (Hoechst±Roussel) was given. At the end of the operation the incisions were closed in two layers. T he super®cial fascia was sutured by means of a resorbable mono®lam ent thread (Monocryl 1 ; Ethicon) to avoid foreign body granulom as, and the skin was closed by a non-absorbable suture material (Silkam 1 ; Aeskulap). T he wounds were additionally protected with a moisture vapour permeable spray dressing (Sm ith & Nephew). T he amount of postoperative pain and distress was judged by the animals' social behaviour (anxiety, evasiveness), the feed behaviour (food and water uptake) and the respiratory rates. T he common motion and the hopping pattern were assessed by observation.
Surgic a l appro ac h
T he operative approach to the peroneal nerve was always carried out on both hind legs. T he rabbi t was put in a prone position, the hind legs were abducted and the skin over the lateral and caudal aspect of the leg up to the lumbar midline was completely sheared. T he necessary incisions were mark ed on the skin (Fig 1) .
(1 ) O ve rvie w to th e c e ntra l pa rt o f th e pe rone a l ne rve (c a ud a l a ppro a c h , Figs 2 a nd 3) T he visible sciati c vein and its distal elongation, the lateral saphenous vein, were marked on the caudal skin of the thigh and proximal shank. T he peroneal nerve was exposed through an incision along the veins which run between the semi-tendinosus and the biceps muscle. A straight incision of 4 cm length sufficed. T he superficial fascia was sharply divided and the two muscles were bluntly spread. T he biceps muscle was retracted lat erally to fully expose the peroneal nerve. T he best way to start the spreading procedure was in the area of the proximal shank where the biceps muscle becomes tendinous. T he incision permitted an overview of the nerve from the middle of the thigh to its entrance into the lateral head of the gast rocnemius muscle (Fi g 4) .
If necessary the delicate reticular tissue between the peroneal and tibial nerve was split and the peroneal nerve separated in its accessible length. If the part of the peroneal nerve that runs over the gastroc nemius muscle had to be accessed in detai l it became necessary to elongate the incision along the lateral saphenous vein for 2 cm distally. T he skin was dissected away from the distal surface of the biceps muscle, and on its undersurface the muscle was bluntly undermined to the region of the sti¯e joint. T he biceps tendon was sharply separated from its bony attac hments and re¯ected (Gutm ann 1942 ). T his plane of dissection also stayed almost avascular (Figs 5 and 6 ).
(2 ) O ve rvie w to th e pro xi m a l pa rt o f th e pe ro ne a l ne rve (l a te ra l a ppro a ch , Fig 7)
Instead of elongating the caudal incision proximally and transecting the proximal part of the biceps and coccygeofemoralis muscle, the position of incision was moved further laterally. T he greater trochanter along with the adjacent shallow sinus up to the lumbar midline and down to the stifle joint was located. T his could be palpat ed easily and derives from the fusion of the surrounding tensor and superficial gluteal muscle on the lateral side and the biceps and coccygeofemoral muscle on the cranial side. A straight, parallel incision of about 4 cm in length, along the fusion line of the muscles, proxim al and distal to the greater trochanter was made. T he fascia lat a was sharply divided and the muscles were bluntly separated. Upward retraction of the biceps muscle permitt ed a nearly avascular access to the sciatic nerve from the intervertebral notch to the proximal part of the thigh.
(3 ) O ve rvie w to th e w h o le le ngth o f th e und ist rib ut e d pe ro ne a l ne rve Using both, spatially separated incisions (1) and (2 ) and retract ing the biceps muscle upwards permitted easy access to the peroneal=sciatic nerve in its entire, undistributed length.
Results
In all animals, postoperative analgesia was maintained during the ®rst 3 postoperative days. T he mild somnolence noticed within the ®rst 12±24 h was attribute d to a normal postoperative course. Despite the fact that both hind legs were operated upon, the impairm ent of the rabbits seemed minimal even during the immediate postoperative period. All rabbi ts showed the usual social behaviour, with normal food and water uptake. No signs of anxiety, pain or distress were detectable. T he respiratory rates remained unchanged. In no case was there any marked swelling of the thigh. A day after each operation their hopping patt erns was indistinguishable from other, unoperated anim als.
Discussion
To date, it has been rather unusual to judge incisions in animals according to the expected amount of postoperative pain, and to avoid muscle transecting incisions for this reason. Yet any human being, having itself experienced a muscle-splitti ng incision, knows how painful every movement in the postoperative period can be. T he sam e is likely to apply to rabbit s which have undergone a muscle transecting incision on their hind legs. It is known that they are not able to hop normally for at least 6 weeks, in addition to having a mark ed swelling of the whole thigh.
Apart from such considerations, surgical approaches to the hind legs (hip joint, femur and sti¯e joint ) of dogs and cats with traumat ic lesions or congenital abnormalities are well known. Pettit and Rudy (1974 ) state that the access to the hip joint is possible with four primary approaches:`dorsal',`cranial', ventral' and`caudal'. Other authors favour an`anterolateral' approach which commences at the iliac crest and runs arched over the trochanter major to the middle of the fem ur (David 1977 , Olmstead & Newton 1990 , Piermat tei 1993 , Hosgood & Hoskins 1998 . Olm stead (1984 ) describes a modi®ed anterolateral' approach with an occasional trochanteric osteotomy or gluteal tenotomy, whereas the choice of repair is dictat ed by the locat ion of the lesion or fracture. Using this approach the sciat ic nerve itself is not mentioned speci®cally, despite the fact that it can be detected on parts of its proximal course.
We further modi®ed this arched`craniolateral' approach into a pure straight approach for a complete exposure of the proximal part of the sciatic (peroneal) nerve. In order to gain access to the central part of the peroneal nerve a caudal incision was preferred which is not mentioned in traum a surgery on small anim als. Depending on the segment of peroneal nerve which needs to be accessed, a single caudal incision, a single lateral incision, or a combinat ion of the two, can be used. Both incisions, one between the tensor and the biceps muscle, and the second between the biceps and the semi-t endinosus muscle are at raumatic , muscle-sparing and nearly bloodless, contributing signi®cantly to a concept of low postoperative morbidity and therefore to the welfare of laboratory animals. Olmstead ML, Newton CD (1990) 
